Abstract
INTRODUCTION
The vast majority of pain dysfunctions of the cervical spine is underlain by a prolonged overload. It develops as a result of adopting, for many years, non-ergonomic body positions at work and during rest time, decreasing physical activity and gradual posture deterioration. These phenomena affect the impairment of motor control and central stabilization, leading to the deterioration of static-dynamic properties of the human body. About 80% of the population experience problems with pain or functional disorders of the spine, out of which 50% concern the cervical spine. Those ailments tend to intensify with age, when human beings experience bradykinesia, there is a fear of taking up physical activity which in consequence causes obesity, diabetes, cardiovascular system diseases and other bodily diseases ( Methods of preventing the occurrence of pain dysfunctions of the cervical spine are diverse. Among these actions, the prevailing ones are analgesic procedures, exercises aimed at creating properly developed deep muscles and a habit of maintaining correct posture as well as exercises improving motor control (Saunders and Saunders, 1995; Gross et al., 2002; Kjellmann, 2002; Graham et al., 2006) . It needs to be remembered, however, that the effectiveness of the exercises carried out is strongly conditioned by the preparation of tissues. One of a series of treatment procedures, facilitating the reconstruction of optimum tissue parameters, is the traction procedure. Its basic task is to create appropriate conditions for hydration of the intervertebral disc and stretching the paraspinal tissues. According to many authors it constitutes a significant complementation, and at times, the main direction of a therapy (Gieremek et al., 2003a; Gieremek et al. 2003b; Graham et al., 2006) .
Undoubtedly, a crucial problem connected with traction of the cervical spine is the method of its performing and accompanying treatment procedures. There is no conclusive answer to the question whether the best results are achieved by means of traction with a constant force, intermittent traction, manual traction or vibration traction. A significant diversity may also be noticed in the suggested application of force. The position of the patient is a problem as well; some researchers point at the possibility of performing traction in a sitting position, while others claim that cervical traction should always be carried out in the supine position (Zylbergold and Piper, 1985; Saunders and Saunders, 1995; Constantoyannis et al., 2002; Myśliwiec et al., 2010) .
During the treatment procedure, irrespective of the method of performing cervical spine traction, the vertebrae move away from each other, ligaments and muscles stretch and cervical lordosis decreases. There arises a question, how the other tissues located in the neck area react. It was observed that during traction performed while lying down the patients become sleepy and frequently fall asleep (Myśliwiec et al., 2010) . It is interesting whether the cause of such a situation may be solely connected with the patients' body position or whether there is also another explanation. It may be assumed that spinal pain, as well as other bodily diseases, occurs with age and here emerges a doubt whether performing the traction procedure is a dangerous strain or, on the contrary, acts in a toning up manner on the functioning of other systems.
The authors of methodology books concerning physiotherapy, mention atlantoaxial instability, vertebral artery insufficiency, spine developmental defects, neoplasms, osteoporosis as well as cardiovascular system diseases as contraindications towards performing cervical spine traction (Saunders and Saunders, 1995; Constantoyannis et al., 2002) . In this study, the question was posed: how does cervical traction affect changes in heart rate and arterial blood pressure in people with arterial hypertension and whether, from this perspective, should carrying it out be contraindicated for patients with pressure disorders?
MATERIAL AND METHODS
A total of 168 patients were involved in the study. They were Silesian Voivodeship residents who agreed to have a single cervical spine traction procedure. The studies were carried out from January to December 2010 in the Silesian Rehabilitation Center in Mysłowice and the Clinical Provincial Hospital in Rybnik. All the subjects had developed a chronic cervical spine pain syndrome, diagnosed by a physician, of low intensity with no radiation and no significant functional limitations. Any possible contraindications for performing the treatment procedure occurring in the patients were excluded. According to the guidelines of the Declaration of Helsinki, the people taking part in the study were informed about the methodological basis of executing the research, and they agreed to take part in the experiment; they were not, however, informed about its direct purpose. The subjects involved were intentionally divided into two groups. The first group comprised patients in whom arterial hypertension had occurred, which was stated in an interview and confirmed by a physician. Those persons had systematically taken antihypertensive drugs. The second group included patients with normotension. In the subsequent stage of the study, the patients of both groups were randomly divided into an experimental group, in which the traction treatment procedure was carried out and a control group in which the traction procedure was simulated.
71 persons, including 38 men (52%) and 33 women (48%) were classified into the first group, while the second group consisted of 97 persons, including 66 men (68%) and 32 women (32%). Both groups were homogeneous in respect of the sex distribution (p=0.11).
The values of the biometrical data of both groups are presented in table 1. In order to explain the fact of a lack of homogeneity between the group of people with hypertension and group of persons with correct blood pressure, the correlation of arterial blood pressure with age (r=0.39; p<0.05), body weight (r=0.41; p<0.05) and BMI (r=0,46; p<0,05) was statistically analyzed by means of Spearman's rank test. It was proven unequivocally that arterial hypertension in the examined group is characteristic of elderly people and people with heavier body weight.
In the group of people with arterial hypertension, the traction procedure was performed in 36 persons (19 men and 17 women), while with 35 subjects (19 men and 16 women) the traction procedure was simulated. In the case of the group distinguished by correct blood pressure the traction procedure was carried out in 33 men and 16 women ( 49 people in total), whereas the simulation was performed with 33 men and 15 women (48 people in total). The detailed biometrical data of the specific subgroups are presented in table 2 and 3.
The traction treatment procedure was performed by means of the Saunders traction device (Saunders and Saunders, 1995) . The patients were laid on the therapy table with their head placed on the stabilizing elements of the device. The traction force was administered according to the patient's subjective perception, which means, until they felt a noticeable but painless traction (Gieremek, 2003b; Myśliwiec, 2010; Myśliwiec, 2011) . The duration of the treatment procedure was 15 minutes. In the control group the patient was placed in the same position, with his/her head in the device, the traction procedure was not, however, performed. In both, while preparing the control group subjects as well as during simulation of the traction procedure, they were in no way informed that the treatment procedure was not being carried out. During the interview it was verified whether any of the patients of this group had had the Saunders traction performed before. Any possible patients' questions, why they did not feel any 'stretching', were answered that a very subtle phase of the procedure was being performed. The examination of systolic (sBP) and diastolic blood pressure (dBP) as well as heart rate (HR) was performed by means of the electronic sphygmomanometerRiester 'ri-champion' put on the patient's left arm. Blood pressure was examined to an accuracy of 1 mmHg, whereas heart rate to one beat per minute. Four measurements of the heart hemodynamic parameters were performed. The initial test (1) was performed before beginning the treatment procedure after a 10-minute rest in the supine position. The next test (2) was carried out in the middle of the traction procedure, which means after 7 minutes. The 3 rd examination was performed during the last minute of the procedure, whereas the final measurement (4) was taken 2 minutes after finishing the traction procedure, also in the supine position. The measurements in the control group were taken likewise.
Statistical analysis was implemented by means of the Statistica 9.0 program. In order to analyze the differences in biometrical data within the specific group the Whitney-Mann U-test was exploited, whereas to assess the changes occurring during subsequent examinations the non-parametric ANOVA Friedman test was applied. The critical level of the statistical significance of the differences was the value p<0.05.
RESULTS
The analysis of the change in parameters obtained as a result of the conducted study unequivocally indicated that cervical spine traction performed in the supine position as well as the supine position itself has a tonic effect on the cardiovascular system. A linear value reduction of all the examined parameters in subsequent measurements was observed in the group of subjects with arterial hypertension. The most significant difference between the initial and final examination was noticed in patients in whom the traction procedure was only simulated. The values of systolic and diastolic blood pressure decreased by over 6%. In the group of persons with correct blood pressure, a high significance level of the differences was discovered only with regard to the value of systolic blood pressure. The measurement decreased between the first and fourth test by 1.5% in the group in which the traction procedure was introduced, whereas in persons to whom traction was not performed, by 2.28%. In the process of taking the measurements, this group presented a minimal increase in the value of diastolic pressure; this change, however, appeared not to be statistically significant. Undoubtedly, its advantage is also the fact that, mechanically carried out, by means of different systems and devices, it is a relatively cheap treatment, which can be as well conducted by the patient at home (Saunders and Saunders, 1995) . The purpose of performing a traction procedure is to stretch the paraspinal structures, which relieves and causes hydration of the intervertebral disc. A situation of this kind should result in the improvement of segment mobility and decrease in pain complaints. A problem might be the fact that conducting a skeletal system oriented treatment procedure, in this case oriented on the cervical spine, affects also the tissues localized around it. There is no sufficient information on how performing treatment procedures at this level of the spine affects the neighboring structures. Numerous research studies present only the benefits for the main problem resulting from spinal dysfunction. A decrease in pain complaints, an increase in the range of motion of the cervical spine, centralization of the nucleus pulposus -noticeable both in the diagnostic imaging as well as in a decrease in the perception of pain radiation -are observed (Hill et al., 2004 ). It may not, however, be unambiguously investigated whether treatment procedures performed within such a complex body area, as the neck is, affect functioning of the organs localized there. In one of the studies concerning physiotherapy techniques it was proved that performing the rotation movement, preceding the manipulating treatment procedure, affects the decrease of pressure in the vertebral arteries (Arnold, 2004 ).
There arises a question: why do patients subjected to the cervical spine traction procedure frequently fall asleep during the treatment (Myśliwiec, 2010) ? Is it determined only by the lying position and a moment of rest or, for instance, increased tension on the vagus nerve responsible for slowing the heart rate and decreasing its output or tension of the cervical plexus which includes the phrenic nerve, or perhaps a change in the blood flow in the vertebral and carotid arteries (Narkiewicz and Moryś 2003) ? An answer to this question gives the potential for safer conducting of the procedure, also in situations when the patient is not provided with specialist care. Undoubtedly, the frequency of occurrence of cervical spine pain grows with age, similar to cardiovascular system diseases (Peralta et al., 2005; Broomfield et al., 2008) . It is connected with a decrease in physical activity and physical fitness (Knapik et al., 2009) . A situation of this kind leads to a gradual decline of antigravity potential resulting in bent posture, head and shoulders protraction, loss of motor control and impairment of both central as well as local stabilization in the neck area (Hodges, 2001; Falla, 2004) . Even though the traction procedure does not improve directly the above mentioned consequences of body ageing, it creates conditions for a more effective improvement of cervical spine function, which is desired to be achieved during performing the exercises. The results of this research may constitute significant information, useful in planning rehabilitation strategies for elderly patients in whom the occurrence of several ailments simultaneously is highly probable.
CONCLUSION
The cervical spine traction procedure performed in patients with cervical spine pain syndromes does not constitute a strain on the cardiovascular system to a greater extent than the recumbent position itself. The cervical spine traction procedure may be carried out with people with arterial hypertension.
